L-pipecolic acid oxidation in the rabbit and cynomolgus monkey. Evidence for differing organellar locations and cofactor requirements in each species.
L-Pipecolic acid oxidation was studied in the rabbit and cynomolgus monkey. Tissue homogenates from both species incubated with L-[2,3,4,5,6-3H]pipecolic acid produced a single radioactive product identified as alpha-aminoadipic acid. In the rabbit, L-pipecolic acid oxidation was greatest in kidney cortex with progressively lesser specific activities in liver, heart, and brain. When rabbit kidney cortex was fractionated by differential centrifugation or on Percoll gradients, activity paralleled that of the mitochondrial marker, glutamate dehydrogenase. In sonicated mitochondria, 92% of the activity was in the soluble fraction. Activity was inhibited by both rotenone and antimycin A and was maximal when FAD, phenazine ethosulfate, and glycerol were included in the assay; Km,app was 0.74 +/- 0.16 mM. Nipecotic acid, piperidine, and cis-2,4-piperidine dicarboxylic acid did not inhibit L-pipecolic acid oxidation, while L-proline had a Ki greater than or equal to 10 mM. D-Alanine and kojic acid, substrate and inhibitor of D-amino acid oxidase, respectively, were also not inhibitory. When monkey kidney cortex was fractionated on Percoll gradients, L-pipecolic acid oxidation activity paralleled that of the peroxisomal marker, catalase. After organellar subfractionation, the activity was membrane-associated and maximal at pH 8.5; Km,app was 4.22 +/- 0.30 mM. L-Pipecolic acid oxidation produced hydrogen peroxide, suggesting involvement of an oxidase in alpha-aminoadipic acid formation. Antimycin A did not inhibit the reaction. No specific cofactor requirements were identified and phenazine ethosulfate inhibited the reaction. D-Pipecolic acid, L-proline, and the other compounds cited above did not significantly inhibit the activity.